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Abstract of JP 2002013022 (A) 

PROBLEM TO BE SOLVED: To obtain a carbon fiber precursor fiber bundle capable of providing carbon 
fibers improved in bulkiness and excellent in resin impregnating and opening properties and covering 
properties when formed into a cloth. SOLUTION: This carbon fiber precursor fiber bundle comprises plural 
single filaments of an acrylonitrile-based polymer and has >=40 and <60 wt% liquid content ratio HW 
calculated by the following method, (the method for calculating the liquid content ratio) for calculating the 
liquid content ratio HW from the absolute dry weight WO in a state of the fiber bundle freed from a process 
oil and absolutely dried and the fiber bundle weight WT after dipping the fiber bundle in a tensionless state 
in distilled water at 20 deg.C for >=1 h and then pressing and dehydrating the fiber bundle under 200 kPa 
pressure by using the following equation HW (wt %)=(WT-W0)AA/0x 100. 
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(8) 



!NfM 2002-13022 
14 

* [03] mm\hm(Drm (s) ^mm-r zfc^<D^m 



[@i 



[02] 



Ra. 





[S3] 




(72)|feBJ^ llj* #a F^-A(#^) 4L035 DD08 EE05 FFOl MBOO 
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imrB} ¥fi£18^6^8BC2006.6.8) 

[^lr|i#-^] #li 2002-13022 CP2002-13022A) 
[^^B] ¥bK14#1^18BC2002.1.18) 
[yijj^ll-^] J|f J^20OO-19015O(P200O-190150) 

D 0 1 F 6/18 (2006.01) 
[F I] 

D 0 1 F 6/18 E 



mtUB] ^fig 18^ 4^17 0 (2006. 4. 17) 

[^mmiE 1 1 

^<7)M*tm^2 0 t:<7)^®7K+i;te?I:^t^S|-e 1 ^WJil±il:M t> ov^-e2 0 0 k P a<75 

HW = (WT-WO ) /wo X 1 0 0 

[W^:g2] «ilt^tt3c??^asM<75Sffi<7)ft^.Lv^^i£)m^ (Ra) 0. 0 1;zmJii 

(3) «l<7)^@^^. rtvt^Jc^iftJ^ 5 0 ~ 7 0 fij^3 0 ~ 5 0'C<75^a-^^j7K 

vt?S>$^^^^^2^S?^4'l'T 1 . 2-2. S-f^l-iJi^-r^ 

[0 0 0 1] 

[0 0 0 2] 
[ti&*<7)i$%l 



C2) 



3P 2002-13022 A5 2005.6.8 



[0 0 0 3 ] 

^1 (m^^ftun) Kx^^^j:t'(Dmi\:^n^^. 2oo~3oot: 

- 2 0 0 ox^o^iS-rnxm^mmM^^m^tLx^mmmMtn^o -etr. :i<DRmmm 

[0 0 0 4 ] 

L^-rv^te^ (MBI^Stt) ^^'^*?tL;i>o ^Tt:. i (7> j: 9 1> ^ ^ n 7; 
[ 0 0 0 5 ] 

^\'^\t. R%Hm.mz-\m-^^ (/-^jv-^-t^) $*l^o ^ut, ^ 

'Sr [6] ± 7j)^*^a6 7t o 

[0 0 0 6 ] 

[ 0 0 0 7 ] 

[ i«M * 7t i6 <^ ^ S 1 

[0 0 0 8 ] 

«5*t^4^c7)^«sMog®c;)4^>L^|^^J4)ffi? (Ra) fi. 0. 0 1 ^ miii>±-r^^ 
Ct>i)^M^Lv^o tfz. mW^^<^n-mm(nmM<rym.-Xm'$' (Ry) ti> O. l/imi^± 
-c*;2)C: Lv^o tfz. mmM^<r>^m!i^<n>^M\z^^-)sm-^^^fzm.W.<r>^^M 

L. P^)'&9^f5lilTl<75HI5g (S) 0. 2//mW 
±1. 0 ^mi^T -t^3b-2> it >{)^'MS Lv^o 
[ 0 0 0 9 ] 

•t^n^m.m.<n-^\t. 1200 o;*:i':iiT-e**it7&^'Mt lv>o *7t^ a5ijtm<7)^$&^t±. 

;*:^0JcDR^«E«.iE^*^a«oMit:^te{i> J-J.T^ (1) ~ (5) ^WX^^s 
^^V§^J<^-^j^5 0-70 fi)^30~5 0'CO**ilv§?pj7lcM)&-^'5:^^lil@ 

j& 4- test m ? -fr T ^ @ -r S 



C3) JP 2002-13022 A5 2006.6.8 

(3) cL(Dmm^^^. #av#^J<?:)iftj^5 0 ~ 7 0 sa%> fij^3 0 ~5 o'c<7)^a-M* 
mm7!)^h^£&m2mmm^\^r 1 . 2-2. s^i-mw-r^ 

7; ^ - 2 ~ 4 fgtcM#-r & 

[0 0 1 0] 

h '^-e^^.o TiJ"; h jumM-^fri: LT{±. r ' J n h 'J 9 5 g»%JiA 

'r4(7)S-eft? f Li/^o TiJ' V ^ ji/^E^-f^ti. Ti^ 'J h 'J jbi: . 'ii-g CT i 

[0011] 

'J h 'J ^Vt^M-^L^ LT{±. ■Nx.tf^ pff-^l^ (p< V 1^- 

. iJ') Ti^ U ;i^T ^ K. ^>'. a Bimtf-Ji^ ; ;^f- 
;i'*>'S?v-^#<oy!^;v*>^^-^tfM'^WISffl-^»# ; 2 - <; v 2-> 

[0012] 

^w^<r>i^%mmMW.^mmM.<n^w\t. 4 ok*%J'J.±6 os«:%*T^f-e$,^). u 

*L<{±. 4 2 ®fi%J':X± 5 5 W«:%*Tp|T-3fe >9 . J: t9 $T i L < li 4 4 Ml: % Ji^± 5 3 K 
[0013] 

JL-^;w>^h^ (MEK) -e+5't^?^V^^<b L> i ti^^'M^fflV^T 1 0 5 tJ-C 2 B^ffilig 
[0014] 

tK^-^^-^^o ^cO-^7KM<7)«l*t^^. ^^.^yT'n-^Sfi^fflv^T. 2 0 0 k P a)±;tJ 

HW (Kfi%) = (WT-WO) /wo X 1 0 0 
[0 0 15] 
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m^ii. l^J.r<7)^^L-^^i^m.^ (Ra) ^XZf-mi^-^^ (Ry) tcJ:oTM5e?tt&o 
[0016] 

0. 0 1 mJii>±-e* J:f9*f^t<fiO. 02-0. 5/.m-e 

? ^^1^$:?* L< tiO. 0 3-0. 1 mT-^^o ^-'L^H^i^ffl? (R a) :*^'0. 0 

i3j:CJ^i^D;;(.HL7t R^<75 :^ 'J > ^''tty^^'.^ < 5^ ^ o — x ^^L-m^i^U ? ( R a ) 
[0017] 

*fe^fit^^StL. ^i^3Lfcmx-$>^o f'C^^^i^iffl.? (Ra) {i^ V'-^'-^^M^rfflv^ 
[0018] 

±-e*^). J: i9i?i L < {± 0. 15-0. 4//m-e^«9. ? <b ^ t < (± 0 . 2-0. 
3 5 //mT-^ji&o ft:>C^$; (Ry)5i)^0. 1 m^mx-li. '^hfi^^1^mmM<7)^<)^^ 
-^i)^yf±»t ^£ ^ > «*fll#?S:14s ia»5'r4*3 J: a U 7t^<7) /N*- U >' i^'tt^i^S < 
U^o (Ry) ^JJ^'^'C^ < Htr.lE^*«*t^cogffifi;6-'ifl)nLT 

[0019] 
[ 0 0 2 0 ] 

<liO. 2-1. 0//m-C*'9^ J:»9*ffL<(±0. 3-0. 8 mT**. »9 ^ ^i^t^iift 
L<f±0. 4-0. 7 mT-$);5,o ^tlStJjTS^MPg (S) ^^'0 . 2 m^j^-CH^ l# ^ tT. 

[0 0 2 1 ] 

[ 0 0 2 2 ] 



(5) 3P 2002-13022 A5 2006.6.8 

[0 0 2 3 ] 

mm.^im^x-nmLfz^k<DM*wotizj:y)^ TK^m (®«%) = (w-wo) xioo/ 

[0 0 2 4 ] 

mi. tl-tL<ii. 1200 05|s:iilT-e*<9, J: ft? t L < »i 6 0 0 0 *liiT-e* i9 > ? 
L < {i 3 0 0 0:*:JiiT-e^)*o #«l*t<7)|^:*^ 1 2 0 0 0 ^'^^x.^i) t ^ h 

[002 5 ] 

ttz. ^^m<^^mmmmm^mm-^(D^m]^ii. ft?t l< (±5 -2 o ^/m<7)tEffl-c 

[0 0 2 6] 
[0 0 2 7 ] 

0-70 ®»%, SJK3 0-50 r(7)5t^Y§^j7KJ^V^ 

2mm^^Kx 1 . 2-2. s^izmi^-r^o 

[002 8] 

^V>T. ^2^@^4'T-co^#^**-x.;t:^rlt)tllc*,-5>«*l:^t^^tT 3l^i^±c7?iS^ 

-ll^-eTK^^^^PS^^TV^. ^V^T> i<;>^tl J^T^P^ 
[0 0 2 9 ] 

[0 0 2 8 ] 

^V^T, »2^@t§-ft'-e<7)M#^^x./c^«lti^)i>ili*imt::^tT3lSJ^i±OiS^ 
[0 0 2 9] 



C6) JP 2002-13022 A5 2006.6.8 

[0 0 3 0 ] 
[0 0 3 1 ] 

'ii:?-e$)S. 1. Ot'^-;^ (1. l d T e x ) fi)^<7)T^"; n - h 'j ^i^^fi-^^c^^ 

mm^tm^^^m'^im. -r^fc*.! 5~i o o yt/m<7)?L#c7>yx;i/?L^^-r^*!?5^p^ 

[0 0 3 2 1 
[0 0 3 3 ] 
[0 0 3 4 ] 

m2mmm^T-<D^wmmii. i. 2^^ y) i>i&<-r:h i^-iz^mLtzmmibmh 

[0 0 3 5 ] 

^(DM^Mi^ii. m2mmm'pr-<Dmi^'S:^^fcmm^Mj^^^mmmmM'^7iLm'<^ 

[0 0 3 6 ] 

t^mt Lv^, ot 19 , mi^mn^mLfz^<^^mm<r>mmismM(ommmt^7 om*% 

[0 0 3 7] 



C7) 
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[0 0 3 8 ] 

*i(3000rpm. 15^) K X -^Xm^ Lfz^k<DMMw t . CI tt^ 1 0 5 *C x 2 

<D^M^m^x^i^Lfc^^k<y^n*vfO tK^y). mmm. (®»%) = (w-wo ) xi 

[0 0 3 9 ] 

:i<7)j:mi^Mit> i. 0~2. 5 ®«%<^mj^i;PS&?*t;t^^. «ffl$a*o 

[0 0 4 0 1 

[*iSM] 

(-^^j^^) f t\ ^*^ffil*tB(r.lE#:«lt^t^#^tTv>^>XfS^ft^J^. 1 0 o'c<7>■W7fc4>T 
-^«m-rs^i:^;J; itL^^'j^lt't'-Cl 0 srx 2^M$£^$-^T, 

2 0 t:(7)m®;!K4't::*S5il7*^i^.T- 1 ^MtJl±5S«L-C. iffiijt^lCTK*-^^ -it/co i<7) 
^A^m<^mmM'S:. T'n- v^S^ffl\/^T. 2 0 0 k P a <7)J±^ ^Ti^tt ?1 

BM'Dm^w^'wo ts.WKyK\^fz^kcomm^n*viT tji^h. ^^^^my^^x^mmmm 

HW = (WT-WO) /WO X 1 0 0 

[0 0 4 1 ] 

&^i^<Dmm^^mLtz^ks ^ii^i-^ yx^^^KLxmn^mmLfzo ov^-e. 

^hiZAu 1 0 nm<7)J¥$i 'J > i^* LT;5^^. PHILIP SttilX L 2 0 

^^iym^^^'fS^liic ck Mmffi?. 0 0 kV. f^gjimSt 3 1 mm<75^#-e*K^it»fB$r 

fZo 

[0 0 4 2 1 

^>'9i^fiJi> x^-JV|5cO 1 y 5 (Di^'y 2^^t Lfzo mmmi^<^±U^->i^^T!)^h 1 cmT 
§P(7),#JcKiBS*t^$r 2 ^tfl-r^ J: 9 7 -7 ^Jf A L^ 2 c m/ S <753$^-r7 ^ ^Tl^ 
^■ttzo y y ^•^mmmM(nm^izJ:':^XW±Lfz.^.tX<^y y ^(DT^mmh (mm) 

^*«:>, ^^^Kji-ox^mf^'^mnLtzo f^e> ^^is^{iN=5 o t ^(D^i^m<D4^ 
^f^imtx^i^fzo 

^*&J^= 1 0 0 O/L 

^ Cl-Cfflu^S 7 ^' (i, ES^O^'O . 5mm~l. 0mm<75i+i^-C> ^®3&W^;$^t-tt±tf 

-7^ y i^tt^^Moix--^f-^^^VL 2 0 0 0 $rfflv^. «Bjt«i:&[B]lcM LTSE:&IrI 
l^R a > R y> S ^m^Lfzo 

I^W<7)^m^^a-e^'^Lfc^<^ff«:wO tKXy). y^^m = (w-wO) x 

1 0 0/wO m:oTrl!)feL7to 
[0 0 4 3 1 



(8) 
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[0 0 4 4 ] 

(7.hyy K5^JS) J I S R 7 6 0 1 K^m^ fifzUmm^mmLmi'mLfZo 

1 0 0 : m) ^-j^y^^m) ^mmLxmam n 7.m^mm\^<7)m^iim^'ii^^ 

[0 0 4 5 1 

mmm i ] 

[0 0 4 6 ] 

Z<Df(i^^WM^ll^3 0 0 0 . ?LS7 5 mcolS^P^^fflLT. iift^ 6 0 S 

oTto ^<^^@j^«r5l^igE|:2ftJ^6 0H«%. iaK3 0 *C<^vp< f-^l'T-b h T ? K7fcv§?S 
[0 0 4 7 ] 

ULfzT < yzyV:^y^mMt:^mLfzc ^(T^mmM^m^ - )^^m\^^xmmL. x-f-- 

0 5 k p a<7)^Tt^ i -qT. ^*&*!k3iL, y^>3^--e^§^siticj:f). ^mmmB. 

1 . 1 d t e X CDTi^ n:r- h 'j ;L'^«gM^^#7to ^^btLT^cTi^' 'J n z:. h 'J ^i-^iis^^ 
[0 0 4 8 ] 

#^it/::Ti^ i; n:r. h )V^mmi^^^%^ 2 3 0 ^- 2 6 0 'C<75*tJll«3S^»t-iJ?:<b'J^l^ 

8 0'CtCTl. 5^HML. ? fj^Hl^H^TT-Siftia^^M 3 0 0 'CoSS*!?;M'J;F5 
^5^^m\^fz^^. S.Rm.a^^ry^^-'-y 2^i^mW.^XQ . 4 Am i n/mr-m 

[0 0 4 9 ] 
[^Jfef^ 2 ] 

1^ 1^01^*5 J;a=~^2^@|&Ov7(f-;wT-t h 5 0 K»%i''^Mt7tJ':il^1- 

(i. %mM 1 t I^^JC LT^«s*t«iiK 1 . 1 d t e X OT^ 'J n:=. h ;P^«5iit^$r#7!:: 

o 

[0 0 5 0] 

fifzRmmmM<Dmm^m&. mmn. T^y^y Ks^jg^s j: n ;^ ic t/ci^o^fea^^r 

[0 0 5 1 ] 
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mmm 3 ] 

o 

[0 0 5 2] 
[0 0 5 3 ] 

m%n 4 ] 

1. ^'^\z.-^'^\^tzvx^\t. %mn\}i^mv^\^'c^mmm^\ . 1 d t e x<?)t^^'j n 

[0 0 5 4] 

[0 0 5 5 J 

5 ] 

S2^@^&4'l'*3lt^M#iS^^ 1 . I'^V^^-^X^fzmWt. *iS^J 1 i:iWIMtcLT^ 
li^tttUt 1. ldtex<??T^'';n^h'; )\^^mMM-^'^fzo 
[0 0 5 6] 

^ffliJ^L;to IS:^«rg 1 t^^-To ^i^tc, vZ:(7)T ^"J h ;^i^«islt^^Ms£ 
*i/cR^«m<7)Mli^^S:t4. W^m^. 7.Y^y K5^J^*3 J: CKi:^ n >!. n \^tzn<n>WSi^-^ 
IftiLTto ^:^*g2li^-ro 

[0 0 5 7 ] 

[ibte^^J 1 ] 

^l^Ht&i3J:t>^^2^@^&<7)->'^^;i'T-b K«Jt^7 0 ffS%Ji^M L^tJii^^ 

\t. 1 t IWIMt^ LT. ^«gjmaJt 1. ldtex<75Ti^';n^h'J ji/^jKH^'S-^^ 

tz^ 
[0 0 5 8] 

[0 0 5 9 ] 
[Jtt^«ni 2 ] 

^ lM@?&i3 J;a''02^@^c7)vp(f-;VT-fe ^ 7^ KaiJ^^4 0 L/t J^iin 

\±. 1 i:(WI^tlw LT. n.wmMm.\. l d t e x<75r ^"J o r. h >; ;wm«g*t^$r# 

tZo 

[0 0 6 0] 

^tzmMmm.-^<r>m'm'^m^. W^mi^. y^v^y y^^^ i.xf^Ti7.\z \^tzl^<r>^w^^ 
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[0 0 6 1 1 
[^11 



















(22%) 






flO^ }M III j 








1 


52.25 


1.32 


12 


COS 


0.33 


0.55 


H 


2 


58.18 


1.51 


11 


0.08 


0.35 


0.68 




3 


46.56 


1.23 


12 


0.04 


0.32 


0.53 




4 


49.56 


1.32 


13 


0.08 


0.40 


0.70 




5 


44.72 


1.32 


12 


0.03 


0.29 


0.58 


it 

m 


1 


30.29 


1.02 


3 


0.02 


0.05 


0.18 


2 


64.85 


1.72 


15 


0.12 


0.65 


0.60 


[0 0 6 2] 
[^2 1 





(%) 


(mm) 


(kg/mm') 


(%) 






1 


4.76 


2.5 


430 


97.7 






2 


5.10 


2.7 


400 


98.2 






3 


3.60 


2.1 


450 


95.5 




m 


4 


4.50 


2.4 


410 


96.8 






5 


4.46 


2.3 


450 


96.7 




it 

m 


1 


1.32 


1.4 


430 


87.5 




2 


7.22 


3.2 


320 


99.6 





[0 0 6 3] 

[lil^<7)^ii^] 

[0 0 6 4 ] 

iTt:, iHSiH^c^^aEll^fficT^ff'L^IITOffi^ (Ra) i}K 0. 0 1 mJ^:Jl±-C* tiff , 
(Ry) 0. 1 ^ m^±-C*ttff. ^ a/6>e># *tS.^^«5^^<7)/N';i.'^ -'hi:6^'? ^ 
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m (S) ij'O. 2//mJii±l. 0 /.miUT-e^tLtf, .g.0=5:'^fi£Xfliiii'r4$-M«F Loo 
[0 0 6 5] 

[mi] ff'ii^^c^t^ffi? (Ra) ^mm-r^tz)ib<D^mmmmmi^mm^<Dmmm<om 
mz] (Ry) ^mm-r^tcib<7)Rmmm. 

ms] jifi5iJLni<^HRs (s) ^mm-t^fzi^<DBiM 



